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Objectives of Research: Our primary objectives are to i) provide an extended, ultra high-qudity
multivariate data set, with unprecedented temporal resolution, designed to take maximum advantage of
advanced new factor andyds and state-of-the-art multivariate Satistical techniques; ii) provide important
informationon the potential for healtheffectsof particlesfromspecific sources and generic types of sources,
iii) provide large quantities of well characterized urban PM for retrospective chemicd, physicd, biologic
andyses and toxicologica testing, iv) provide sordly needed data on the sources and nature of organic
aerosol presently unavalable for the region, v) provide support to exiding exposure and epidemiologic
studiesto achieve enhanced eva uation of hedlth outcome-pollutant and -source relationships, and Vi) test
the specific hypothesis listed in our proposa.

Progress Summary/Accomplishments

We continue to hold weekly Pl teleconferences on an as-needed basis. We are planning our second
Externad Science Advisory Committee Teleconference for the first or second week in December, 2000.
We have participated inthe M cM urry tel econferencesonaerosol measurements(especidly concernedwith
the issue of rdaive humidity during sampling) and inthe recent Eastern Supersites conference cdl organized



by Dr. Paul Solomn. Professor Hopke has participating in regularly scheduled teleconferences regarding
harmonizationof AQ acrossthe Supersitesand has begun work onthe project QAPP. Professor’ sRogge
and Ondov have participated (Rogge, regularly) in the teleconferenceson organic andyss methods. We
have produced a summary position paper on our plansto ded with the RH issues involving the various
aerosol samplers and spectrometers, and have discussed a some length, the dlocation of resources to
sampling in South Batimore. We have decided to conduct 1 intensive campaign in South Baltimore,
garting in May of 2001, for a period up to 1 month, after which, our equipment will be moved to Clifton
Park, to permit startup at this Site around well inadvance of July 1, 2001. We will alocate the remainder
of our Summer intengve resources to Lake Clifton during the month of July, 2001, to coincide with the
Eagtern Supersite and NARSTO sampling campaigns.

Lidar. Marc Parlange has taken ddlivery on hislidar syssem and verified its operation. A new detector
remains to be ingaled and work will ensue in the coming months to develop some data sets.

SEAS Improvements. We have begun making improvements to the Universty of Maryland
Semicontinuous Elementa Andysis sysem (SEAS). Specificaly, we have completed redesign of the
SEAS condensor and virtud impactor modules. Condensor air temperature measurments and aerosol
throughput test onthe former have now been completed. The newly -designed condensor is5 cm shorter
than the previous unit and wall | osses have beenreduced by afactor of 3. Condenser wall lossesfor 2 :m
particlesare now only 10%. Webuilt adissassemblegblevirtua impactor sysemto alow testing of various
acceleration and collection nozzles. Stokes numbers were measured by cdibrating with monodisperse
particles. The data were used to optimize the impactor parameters. On the basis of this, we settled on a
3 mmacce erationnozzle, witha Reynolds number of 40,000, and with aminor flow to total-flow ratio of
20%. Thisnecesitates adding additiona rea impactor unitsto handle theincreased minor flow (which was
previoudy 5% of the total flow). However, the new Stokes Number (for 50% collection).is modeled to
be reduced from 1.4 to about 0.5, which will alow for collection of 1 -m droplets with 50% efficiency.
In addition, we anticipate that submicrometer droplet collection efficiencies will exceed 40%. These
improvements should improve impactor throughput effidency. Testsare underway on the new system and
will be completed by October 1%.  Additionaly, we have reevauated the seam injection module and are
building a angle steam injector equiped with temperature control to prevent overheating. A further
modification will be to prehesat theinlet air. Tests show that 30 C inlet temperatures are readily achieved
and should boost supersaturation subatantially and substantidly improve nucleation and growth of
hygrophobic particles. Lastly, we have decided to move instrument control from the CR23X data logger
platform to a LavView-driven PC, and have largely completed writing the control programs. Input and
output PC boards have been ordered. We have constructed a prototype Trap impactor for application
in SEAS. Reallts are encouraging and, if successful, will permit construction of a more compact design,
because the trap impactor will replace both the virtual and real impactorsinthe current sysem. We have
hired a Chief Andyticd Chemist to help test the SEAS and organize and execute chemica and ementd
andyses for the Baltimore Supersite.

Other Equipment. We have take delivery on our semi-continuous EC/OC and particulate Nitrate
monitor. Orders have been placed for the semicontinuous sulfate monitor. We have identified a suitable



system for collection of high-volume aerosol samples for detailed organic compound analysis and are
discussng some modifications with the vendor. Dr. Wexler has completed design of our single-particle
mass spectrometer and has begun ordering the parts. He plans to complete construction of the ingrument
in the December/January time frame.

Laboratory Trailers. We have prepared detailed specifications for purchase of our two laboratory
trallers and are obtaining initita bids.

Website: Our Static Web site has been placed on line at: www.chem.umd.edu/supersite

Color maps of the Batimore Regionhave been prepared in ARCVIEW and loaded onto our website. The
maps show mgor PM emissionsources(obtainedfromthe EPA AIRS database), metds emissonsources
(TRI data), and estimates of emissions as well asthe location of our sampling sites and key sreets.

South Baltimore Site Selection. Drs. Ondov, Hopke, and Tuch visited South Batimore in search of a
location for asampling Steinthisarea. We have tentatively identified the grounds of the FMC ingtdlation
and asitenear aBG& E switch yard has suitable locations and have received verba permissionfor access.
The steshave been selected after considerable discusson between the various coPls and our deliberations
will be reviewed by our Externd Science Advisory Committee, tentatively planned for December. Inview
of the nature and locations of sources, which are abundanant on both sides of the Patapsco River, there
seems to be no clear advantage to either South Batimore or Dundalk (on the East side of the Patapsco
River). However, asthma and exposure studies planned by JHU will be conducted in the Brooklyn
Community near the Sites identified on the FMC property in South Batimore. As support of these studies
is astated god of the Batimore Supersite Project proposal, the South Batimorelocations still appear to be
thelocations of choice. The FM C company makes pesticides, one of whichisasynthetic pyrethrin (pyrethrin
occur naurdly in chrysanthemum flowers). We are endeavoring to find out more about FM Cs products
and production processes to assessthe possi bility that some chemical rel ease might interfere withour organic
chemica messurements.

Coordination with MDE. Drs. Ondov and Tuch met with severd Maryland MDE representatives and
Rolf Zeider from NIST to discuss resource dlocations and power requirements at the Clifton Park
Supersite. Victor Guidefrom EPA Region 111 dso attended. Pending written authorization from Region 1,
MDE has agreed to move their PAM S steto Clifton Park for the durationof the Supersite Project. PAMS
meausrements incdlude VOC canigter callections during the ozone season, as wel as semicontinuous
chromatographic VOC measurments. MDE agreed to provide the requested FRM, Speciation, and
continuous mass monitoring equipment. These systems will be operated onalin 3 day bass (every day
during intendve sampling campaigns) by UMCP and MDE personnd. Subsequently, Ted Erdman has
providedauthorizationby email for the purchase of two sets of speciationsamplers, andyss of samples, and
purchase of a continuous PM 2.5 monitor. We are now engaged in discussions withRegionlll, MDE, and
PA regarding the possibility and desrability of having funds provided to upgrade MDE's and PA’s 50°C
TEOM samplers to operationa capability at 30°C. Washington, DC, uses a CAMMS unit at their
McMillan Reservaoir site, and has no TEOMs anywhere. Thus, we support MDE' s desire to purchase a



CAMMS for deployment at our supersitein Bdtimore.

Permissionfor Site Use. Because of thelarge amount of equipment that we proposeto operate at Clifton
Park, we contacted the various State and City agencies who we believe might have jurisdiction over the
gpecific plot of land, i.e., the now abandoned N. Rose Road. We' ve now submitted a written request for
“Right of Access’ to the City Department of Parks and Recrestion.

Publications/Presentations:

No publications have yet been prepared, however, we have prepared position summaries of our
deliberations on the rdaive humidity, South Batimore Ste sdection, and dlocation of resources among
intensive sampling periods. Presentations made include those to various colleagues and, collaborators.
Additiondly, the improved SEAS component designs were presented at the Air and Waste Management
Association Mesting entitled Measurments of Toxic and Related Air Pollutants, held September 12-14, in
Durham, N.C.

Drs. Ondov and Tuch provided an overview of the Batimore Supersite Project to Professor Udo
Lambrecht, who visited our laboratory on Thursday, September 14th.

Future Activities:

1. We will continue to hold weekly P! teleconferences as needed.

2. We will deliver a summary position paper on the RH issue to our ESAC and post it on our Web
gte.

3. Wewill atend the AAAR medtingin St. Louis, inNovember and will attend Supersite coordination
meetings.

4, We expect that Dr. Patrick Pancras will begin assuming his duties as Chief Andytica Chemist on
or about November 1, 2000.

5. We expect to obtain a contract for enlarging the security fence around the Lake Clifton ste in
October or, possbly, November, i.e., after wehaverece ved permissonfrom Parks and Recreation
to do so.

6. Additiond Ingtruments to be purchased include: Continuous Sulfate monitor (R&P estimates that
these will be ready to ship in January, 2001); Drum impactors (we are working with Dr. Thomas
Cahill onthis); and our highrvolume organic sampler. Weexpect towriteapurchaseorder for these
by the end of October, 2000.

7. The Batimore Supersite project will initiate its 12-month field study on or about 1 May, 2001.

Supplemental Keywords: Single Particle Mass Spectrometry, ROS, Cytokine, Receptor Modeing



